Research continues to be directed towards food processing, refrigeration and storage [1][2].
Phenomena of moisture loss and food respiration, and metabolic processes like ripening and transpiration are generally the focus with interest in maximizing the efficiency of transportation and increasing the shelf life of produce, meat and other products. This article presents a CFD approach to model respiration and transpiration processes for stored produce. The work is considered an application/extension of porous media modelling tools, however it is specifically directed towards produce, which necessitates revisiting of shape idealization and packing to achieve a proper representative elemental volume (REV) and exchange process modelling. The presentation will focus on the digital characterization of produce using the model developed in [3] , development of a simple inner-produce gas respiration model validated by a study of single pieces of produce (tomato and avocado), and the development and simulation of a REV of packed produce (which includes a generic crate geometry). The results of the shape-level simulation are then used to establish coefficients that can be used for volume-averaged calculations, which are much more practical for simulations of large areas of storage comprised of hundreds or thousands of boxes of different commodities. The results show that the multi-level approach is a viable means for developing the simulation parameters required to study refrigeration, ripening and storage of produce.
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